Geology of the Pleasant Grove Area,
Dallas County, Texas 1
Dale 0. Overmyer
ABSTRACT
The Austin chalk and Taylor marl of Upper Cretaceous age underlie the Pleasant
Grove area. These units strike north-northeast and dip at approximately 55 feet per mile
toward the east. Both the middle marly and the upper chalk members of the Austin
are present. Within the upper 40 feet of the chalk there are several local unconformities.
In cross section these appear as buried depressions as much as 9 feet in original depth,
beds of massive chalk. The basal beds filling these depreswith their bottoms truncating
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of the seas toward the Gulf of Mexico, erosion of the land began.
After withdrawal
The Trinity River, diagonally bisecting the area, formed floodplains at three successive
levels. Most of the hills in the area are dissected remnants of terraces made of sand and
gravel that obscures much of the bedrock, especially the Taylor formation.
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Coastal Plain. Bedrock consists of chalk and marl belonging
to the Austin and Taylor formations, both of Upper Cretaceous age. These rocks strike north-northeast and have an
approximate dip of 55 feet per mile toward the east (Dallas
Petroleum Geologists, 1941, p. 67) .2 The Austin is approximately 600 feet thick, and there is 100 to 150 feet of lower
Taylor in the eastern part of the quadrangle.
The wide floodplain of the Trinity River bisects the area
diagonally from northwest to the southeast (Plate 1). Three
terrace levels flank the river. Gently rolling uplands characterize the northeast corner of the area where highest terrace
deposits are being leveled by erosion. To the southwest
similar smoothly contoured hills are developed upon marly
beds within the Austin formation. The roughest terrain is
along the middle and lower terrace scarps where streams
have cut their way downward to the level of the Trinity.
Total relief of the area is approximately 130 feet.
The greatest concentration of dwellings is at Pleasant
Grove, now part of the city of Dallas. Elsewhere, most of
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the level land is under cultivation. Woodlands are mainly
confined to the dissected terrain along streams, terrace
scarps, river floodplains, and to areas of sandy and gravelly
soils on some of the higher terraces.
This study is part of a project which has as its aim the
detailed mapping of Dallas County. Field work was completed during the summer of 1952. The principal contribution here is the map (Plate 1) which, it is hoped, will serve
as a guide for field trips and as an aid to future geological
work within the area. The areal geology was plotted directly
on aerial photographs having a scale of 3 inches to the mile,
and transferred to a base map of the same scale.

~ CITY OF DALLAS
~ PLEAS.llNT GROVE AREA

FIGURE

1.

Austin Formation
Two members of the Austin formation crop out within
the quadrangle, the middle marl and the upper chalk.
Descriptions of these two members are contained in the
Geology of Dallas County, Texas, a bulletin published by the
Dallas Petroleum Geologists in 1941. The marl is exposed in
the southwest corner of the area along creeks, road cuts, and
at numerous places in fields where erosion has removed the
thin layers of black residual soil. The typical rock is a thinly
bedded gray marlstone, with which layers of chalk are commonly interbedded. On weathering, this rock distintegrates
into small flakes which form a thin mantle over the outcrops.
The upper Austin chalk consists of massive layers 1 to 5
feet thick parted by thin beds of marl or calcareous shale.
According to Adkins (1932, p. 446), the chalk shows in thin
sections to have the typical crystalline structure of lime-
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stone, and to be made of calcite crystals, particles of amorphous calcareous matter, and whole shells or fragments of
Foraminifera, pelecypods, gastropods, and echinoids. The
upper chalk is bluish gray on fresh exposure, but it bleaches
white on weathering. Many of the croppings are stained
yellowish brown due to the oxidation of marcasite nodules.
These are cylindrical to subspherical and up to 3 inches in
diameter. The best exposures west of the Trinity are along
a small stream a half-mile southeast of Hutchins. East of
the river the Austin is mostly overlain by terraces, although
there are exposures at McCommas Bluff, and along Elam
and Prairie creeks, and in small unmapped quarries at the
intersections of Alexander and St. Augustine roads, and
Teagarden and Dowdy Ferry roads. Two exposures that
abound with fossils, especially Inoceramus, are the quarry
on Teagarden Road and McCommas Bluff (station 1). Most
interesting of the fossils in the area are large ammonites
(Parapuzosia americana or P. bosei) measuring 40 and 50
inches in diameter, that are embedded in the rock at stations
4 and 6.
The upper chalk exhibits much fracturing of a nature
similar to that described by Shuler (1918, p. 22). Openings
along the fault planes have been filled with crystalline calcite. Many of the fillings show a series of tabular crystal
plates an inch or more thick. Both sides of the plates in the
series have the grooves and striations of slickensides, suggesting recurrent movements and mineralization along the
fault plane.
Most interesting of the structural features within the
area are those seen at station 3, which are believed to have
been formed by a scour-and-fill process. 3 These are of the
same type as described by Bryan (1952) in his paper on the
Oak Cliff Quadrangle. However, these structures along
Prairie Creek are greater in depth and area. Prairie Creek
is incised into the chalk to a depth of 20 feet, and portions
of three scour-and-fill structures can be seen in the Austin
formation between station 3 and Elam Road. Not one of the
features appears in its entirety, only the southeastern ends
being exposed. However, it is clear that the scouring and
filling occurred during Austin time. Traced laterally away
~In the light of present data and observations
these features
have been classed as
scour-an0-fill.
However,
doubt exists as to their actual origin. Due to the restricted
nature of the outcrop in which these structures
occur a future regional study may prove
valuable in determining
their true nature.
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from the structure, the beds which make up the fill conformably overlie other beds of chalk. Also the tracing of key
beds indicates that the features are of different ages. It is
thought that currents were responsible for the scouring
action which truncated 7 to 9 feet of massive chalk beds.
The steepest angle of truncation measures 15°. Directly
overlying the truncated chalks and lining the bottom of the
depressions, there is a well cemented coarse elastic bed 1 to
2 feet thick (Fig. 2). These elastic beds contain an abundance of shark teeth, Inoceramus prisms, Hamulus, and frag-
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ments of Ostrea. The fossils have no particular orientation
although they are so abundant at certain spots as to constitute a coquinite. At two locations pieces of vertebrae 2½
inches in diameter, were aligned down dip for a distance of
8 feet. There is no clean break between the truncated chalk
and the elastic layer, but rather a zone varying from a few
inches to a foot in depth which contains both chalk and
(Fig. 3). Where this zone reached its
elastic materials
greatest depth, the lack of symmetry and varying sizes of
the fragmental material suggested chalk that had been
reworked by the scouring action. However, in places where
the contact zone was only several inches in depth, the ove:r;lying elastic material appears as fillings in borings and burrowings of benthonic marine animals. The elastic beds are
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overlain and the scourings filled by chalk and marly beds
typical of the formation.
The contact of the middle and upper units appears to be
transitional. There is no exposure in the area or adjacent
to it that shows any sharp break. However, on aerial photographs the middle unit characteristically shows as white
patches through the thin soil blanket. These are not so
prominent in photographs taken over areas of the upper
chalk. This criterion, together . with scanty field evidence,
was used to draw the contact.

CONTACT OF THE CHALK ANO CLASTIC BED, STATION 3
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Taylor Formation
The Taylor formation is best exposed along a branch of
Prairie Creek directly northwest of the intersection of St.
Augustine and Lake June roads. Here the Taylor is bluish
clay, contains little limy material, and weathers yellowish
or light brown. The clays and sands of the upper terrace in
manY) instances resemble the weathered clays and marls of
the Taylor, so that recognition of the Taylor marl in poor
exposures is difficult. Also, much of the older alluvial material has slumped or been washed down in the form of alluvial
fans covering large areas of. bedrock.
Austin-Taylor Contact
The best exposure of the Austin-Taylor contact occurs
along Prairie Creek between stations 4 and 5. Here the outcrop exhibits a transitional or interfingering relationship
between the chalky and marly beds. The total heights of the
exposed sections vary from 10 to 15 feet, and at no point in
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the sections are perfect examples of either formation to be
seen. However, immediately to the east and west there are
exposures of typical Taylor and Austin. The sections show
alternating beds of chalk and beds of marly arenaceous clays
each ranging from several inches to over a foot thick. The
chalky layers in the series are not weathered or disintegrated to the same extent as the marly beds, and they still
retain the massiveness characteristic of upper Austin. On
the otl1er hand, they weather on the surface to a brownish
yellow that suggests staining by the intermediate marly
beds. The bluish marly and clayey beds on weathering break
down into a fine, flaky, gray to buff shale. On digging into
the weathered face of the outcrop at contacts of the shaly
and chalky beds, the lithologic differences become obscure.
Within the contact zone in this area there are several
lenses of well cemented elastic limestone two to four inches
thick which contain fragments of Inoceramus and other
fossils. These lenses are the coarsest of any beds within the
zone. Fossils of both Taylor and Austin age are found at
the contact together with numerous fucoid-like bodies and
tubular worm casts. These are especially abundant along the
lower and upper faces of the elastic limestone beds.
This locality is presumed to be the same as the one
Stephenson (1937, p. 138) refers to in regard to a disconformity between the formations.
No phosphatic material was observed at the Austin-Taylor contact
in Dallas County, but the contact is marked by a bed of limestone ranging in thickness from less than 1 inch to 6 inches, which lies at the base
of the Taylor; this limestone is granular in texture and contains
scattered shells of Diploschiza n.sp. and fragments of the shells of
Inoceramus and ostreids. Although at most places this limestone is
nearly parallel to the bedding of the underlying chalk, at one locality
on Prairie Creek, 1,000 feet upstream from an east-west road, 1.5 miles
northeast of Pleasant Grove, a marked angular discordance was observed between the limestone and the chalk; in a horizontal distance of
100 feet the limestone bed rises from a stratigraphic
position 2 feet
above a traceable layer of chalk to 9 feet above it, thus apparently
indicating an unconformity.

It is my opinion, however, that there are too few good
exposures of the contact in the area to establish other than
a local disconformity. Such a structure may be similar to
the scour-and-fill disconformities previously described.
Terraces
Three terraces border the Trinity River. These are
mapped simply as lower, middle, and upper. No correlation
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was made with terraces flanking the river in other areas,
but approximately thirteen miles of plane table traverses
were run in order to correlate levels within the area.
The deposits of all the terraces are yellowish to light
brown clays, red sands, and gravels. At poor exposures the
best evidence for terrace material is the presence of transported red sand, which contrasts sharply with the dark gray
residual soil developed on the Austin and Taylor formations.
The lower terrace varies from 15 to 30 feet in height
above the present river floodplain. It is lowest in the southeastern part of the quadrangle east of the river, and in the
west central area where it has been cut by Five Mile Creek.
In the northwest corner of the quadrangle this lowest level
was mapped by Shuler (1935, p. 49) as the Union Terminal
terrace.
What little of the middle terrace is seen west of the
Trinity occurs only as a thin plaster of gravel and alluvium
on the margins of the chalk hills. East of the river the
middle terrace stretches toward the southwest from U.S.
Highway 175 as a plain having an altitude of 45 to 60 feet
above the river floodplain. This is the most continuous and
sharply defined of the three. The greatest erosion of the
middle terrace has occurred near the mouth of Prairie
Creek and here much of the terrace is as little as 30 feet
above the floodplain. This level might possibly come within
the limits of Shuler's Travis School terrace as mapped to
the northwest. Local archeologists have unearthed artifacts
from the upper clays of this level in the vicinity of Elam
and near the gravel pit at the intersection of Pemberton Hill
Road and Loop 12.
The upper terrace covers the greater part of the northeast
corner of the quadrangle with its greatest height about 125
feet above the floodplain. Having undergone a longer erosional period, no distinct scarp or riser marks the exact
limits of this terrace, which makes the boundaries extremely
hard to define in the field without use of a plane table and
aerial photos. Also the surface has been cut into hilly slopes
throughout the northeastern corner of the quadrangle. The
lithologic character and height of the upper level corresponds to that of the Love Field terrace in north Dallas and
the Marsalis in the Oak Cliff area.
Alluvial deposits in the present Trinity floodplain are
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clays and sandy gravels that are generally overlain by several feet of gray to black silt and humus. Except for patches
that are intermittently used for farming during low water
stages, most of the floodplain is rank with vegetation and in
some sections almost impenetrable.
Geologic History
During Upper Cretaceous time seas covered this entire
region. The Austin chalk is made up in great part of calcareous marine organisms and fragments of larger forms
of marine life. According to Scott (1940, p. 322), the Austin
was probably laid down in an infra-neritic zone with depths
varying from 20 to 100 fathoms. The waters were for the
most part quiet, allowing bottom-living pelecypods to attain
considerable size. The scour-and-fill structures, however,
seem to have developed at intervals throughout the entire
deposition of the chalk and attest recurring conditions of
turbulence.
Toward the close of Austin time there was an influx of
clayey sediment which was compacted to form the marly
rock characteristic of the transitional zone between the
Taylor and Austin formations. This change, which brought
about subsequent deposition of the Taylor, may also have
given rise to conditions which resulted in the more widespread occurrence of features not unlike those disconformities described within the Austin.
After withdrawal of the seas toward the close of Cretaceous time, alternating periods of stream erosion and deposition began. Successive floodplains were formed and then
left as terraces as the rivers cut their way downward.
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